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Abstract 
We report Neutrino-4 experiment results of measurements of reactor antineutrinos flux and spectrum dependence 
on the distance in range 6-12 meters from the center of the reactor core. The fit of experimental dependence with the 
law 1 L2⁄ , where L is the distance from the reactor center, gave satisfactory result with goodness of fit 81%. 
However, we discovered that the experimental neutrino spectrum is different from the calculated one. Using 
experimental spectrum, we performed the model independent analysis of restrictions on oscillation parameters ∆m14
2  
and sin2 2𝜃14. The results of this analysis exclude area of reactor and gallium anomaly at CL more than 99.7% 
(> 3𝜎) for values ∆m14
2 < 3eV2  and sin2 2θ14 > 0.1 However, we observed an oscillation effect at CL 2.8𝜎 in 
vicinity of ∆m14
2  ≈ 7.34eV2 and sin2 2θ14 ≈ 0.39. The method of coherent addition of results of measurements, 
which allows us to directly observe the effect of oscillations, is proposed. The analysis of that effect is presented. In 
general, it seems that the effect predicted in gallium and reactor experiments is confirmed but at sufficiently large 
value of ∆m14
2 . Future prospects of the experiment are discussed. 
 
1. Introduction 
At present, there is a widely spread discussion on the 
possible existence of a sterile neutrino. It is assumed, 
that due to possible reactor antineutrino transition to the 
sterile state, the oscillation effect at short reactor 
distances can be observed [1,2]. Moreover, a sterile 
neutrino can be considered as a candidate for the dark 
matter. 
Ratio of observed/predicted antineutrino flux in 
various reactor experiments is estimated as 0.934 ± 
0.024 [3]. The effect is 3 standard deviations. This, 
however, is not yet sufficient to have a confidence in 
existence of the reactor antineutrino anomaly. The 
method of comparison of measured antineutrino flux 
from the reactor with expected calculated value requires 
precise estimation of antineutrino flux from reactor and 
neutrino detector efficiency. This is method of absolute 
measurements. 
The hypothesis of oscillation can be verified by 
direct measurement of the antineutrino flux and 
spectrum vs. distance at short 6 – 12m distances from 
the reactor core. This is method of relative 
measurements and it can be more precise. A detector is 
supposed to be movable and spectrum sensitive. Our 
experiment focuses on the task of exploring the possible  
 
existence of a sterile neutrino at certain confidence level 
or refuting this hypothesis. To detect oscillations to a 
sterile state, it would be indicative to observe the 
deviation of flux-distance relation from 1/L2 
dependence. If such a process does occur, it can be 
described at short distances by the equation: 
P(ν̅e → ν̅e) = 1 − sin
2 2θ14 sin
2 (1.27
∆m14
2 [eV2]L[m]
Eν̅[MeV]
), (1) 
where 𝐸?̅?  is antineutrino energy, with oscillations 
parameters ∆m14
2  and sin2 2𝜃14 being unknown. For the 
experiment to be conducted, one needs to carry out 
measurements of the antineutrino flux and spectrum as 
near as possible to a practically point-like antineutrino 
source. 
We have studied several options of carrying out our 
new experiments at research reactors in Russia. The 
research reactors should be employed for performing 
such experiments, since they possess a compact reactor 
core, so that a neutrino detector can be placed at a small 
distance from it. Unfortunately, a research reactor beam 
hall usually has quite a large background of neutrons 
and gamma quanta, which makes it difficult to carry out 
low background experiments. Due to some peculiar 
characteristics of its construction, reactor SM-3 
provides the most favorable conditions to search for 
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neutrino oscillations at short distances [4, 5]. However, 
SM-3 reactor, as well as other research reactors, is 
located on the Earth surface, hence, cosmic background 
is the major difficulty in considered experiment.  
2. Detector design  
Detector scheme with active and passive shielding is 
shown at fig. 1. The liquid scintillator detector has 
volume of 1.8 m3 (5x10 sections 0.225x0.225x0.85м3, 
filled to the height of 70 cm). Scintillator with 
gadolinium concentration 0.1% was using to detect 
inverse beta decay (IBD) events  ν̅e + p → e
+ + n. The 
method of antineutrino registration is to select 
correlated pare of signals: prompt positron signal and 
delayed signal of neutron captured by gadolinium. 
The neutrino detector active shielding consists of 
external and internal parts in respect to passive 
shielding. The internal active shielding is located on the 
top of the detector and under it. The detector has a 
sectional structure. It consists of 50 sections – ten rows 
with 5 sections in each. The first and last detector rows 
were also used as an active shielding and at the same 
time as a passive shielding from the fast neutrons. Thus, 
fiducial volume of scintillator is 1.42 m3. For carrying 
out measurements, the detector has been moved to 
various positions at the distances divisible by section 
size. As a result, different sections can be placed at the 
same coordinates with respect to the reactor except for 
the edges at closest and farthest positions. 
Construction of a multi section system was aimed at 
using additional criteria for selection of neutrino events. 
The main problem of the experiment on the Earth's 
surface is fast neutrons from cosmic radiation. The 
elastic scattering of fast neutrons easily imitates an IBD, 
which is an indicative reaction of antineutrino. 
Registration of the first (start or prompt) signals from 
recoil protons imitates registration of a positron. The 
second (stop or delayed) signal arises in both cases 
when a neutron is captured by gadolinium. The 
difference between these prompt signals is in 
appearance of two gamma quanta, propagating in 
opposite directions with energy 511 keV each, produced 
in annihilation of a positron from IBD process. The 
recoil proton track with high probability is located 
within the size of one detector section, because its track 
length is about ~1 mm. Positron free path in an organic 
scintillator is ~5 cm, hence if its signal is detected in a 
section then 511 keV gamma-quanta could be detected 
in an adjacent section.  
Monte Carlo calculations has shown that 63% of 
prompt signals from neutrino events are recorded within 
one section and only 37% of events has signal in 
another section [6]. In our measurements, the signal 
difference at the reactor ON and OFF has ratio of 
double and single prompt events integrated over all 
distances (37 4)%  and (63 7)% . This ratio allows 
us to interpret the recorded events as neutrino events 
within current experimental accuracy. Unfortunately, a 
more detailed analysis of that ratio cannot be performed 
due to low statistical accuracy. Yet, it should be noted, 
that the measurements of fast neutrons and gamma 
fluxes in dependence on distance and reactor power 
were made before installing the detector into passive 
shielding [6, 7]. Absence of noticeable dependence of 
the background on both distance and reactor power was 
observed. As a result, we consider that difference in 
reactor ON/OFF signals appears mostly due to 
antineutrino flux from operating reactor. That 
hypothesis is confirmed by the given above ratio of 
single and multi-section prompt signals typical 
especially for neutrino events. 
 
Fig. 1. General scheme of an experimental setup. 1 – detector of reactor antineutrino, 2 – internal active shielding, 3 – external 
active shielding (umbrella), 4 – steel and lead passive shielding, 5 – borated polyethylene passive shielding, 6 – moveable 
platform, 7 – feed screw, 8 – step motor, 9 –shielding against fast neutrons from iron shot. 
3. Measurement results 
Measurements with the detector have started in June 
2016. Measurements with the reactor ON were carried 
out for 480 days, and with the reactor OFF- for 278  
 
days. In total, the reactor was switched on and off 58 
times. Results of measurements of the difference in 
counting rate of neutrino-like events for the detector are 
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shown in fig. 2, as dependence of antineutrino flux on 
the distance to the reactor core. Fit of an experimental 
dependence with the law A/L2 yields satisfactory result. 
Goodness of that fit is 81%.  
Corrections for finite size of reactor core and 
detector sections are negligible – 0.3%, and correction 
for difference between detector movement axes and 
direction to center of reactor core is also negligible – 
about 0.6%. 
 
Fig.2. Experimental results of Neutrino-4 fitted with function 
A/L2. 
The spectral measurements are required for more 
detailed analysis of the area of parameters ∆m14
2  and 
sin2 2θ14 . Energy calibration of the detector was 
performed with γ-quanta source and neutron source 
(22Na by lines 511 keV and 1274 keV, by line 2.2 MeV 
from reaction np-dγ, by gamma line 4.44 MeV from Pb-
Be source, and also by total energy of gamma quanta 
8 MeV from neutron capture in Gd) [7]. These 
calibration spectra are shown in fig. 3 and more detailed 
in fig. 4. Fig. 5 demonstrate linearity of calibration 
dependence. As a result, spectrum of prompt signals 
registered by detector was measured. Its connection 
with antineutrino energy is determined by 
equation: Epromt = E?̅? − 1.8 MeV + 2 ⋅ 0.511 MeV , 
where E?̅? - antineutrino energy, 1.8MeV – energy 
threshold of IBD, and 2 ⋅ 0.511 MeV  corresponds to 
annihilation energy of a positron. 
 
Fig. 3 The results of detector calibration. 
However, detector efficiency has to be taken into 
account and obtained spectrum should be compared 
with the one simulated using MC model of the detector. 
An example of such comparison is shown in fig.6, 
where we present experimental spectrum of prompt 
signals averaged over all distances for better statistical 
accuracy and MC spectrum of prompt signals, obtained 
using spectrum of U 
235
 [1] and with considering 
thresholds of experimental signals. 
.
   
Fig. 4. Calibration in details 
 
A discrepancy of experimental and calculated 
spectra is observed at 3MeV. Spectra are normalized to 
experimental one. Their ratio is shown at fig.7. 
The ratios of the experimental spectra of prompt 
signals averaged over three distance ranges (~2m) with 
centers in points 7.3 m, 9.3 m and 11.1 m. to the 
spectrum simulated with MC calculations are shown in 
fig. 7a. Averaged over all distances ratio and its 
polynomial fit (red curve) are shown in fig. 7b. It should 
be noted, that deviation of experimental spectrum from 
calculated one is equal, within experimental accuracy, 
for different distances. Red curve fits all distance points 
equally well. Goodness of fits are 77%, 78% and 68% 
for three distances 7.3m, 9.3m and 11.1m 
correspondingly. 
So-called “bump” in 5 MeV  area is also observed 
just as in other experiments [8-12], but its amplitude is 
larger than in experiments at nuclear power plants. If it 
is connected with U 
235
, as assumed in works [13-15], 
then it could be explained by high content of 235U (95%) 
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at SM-3 reactor in distinction from effective fission 
fraction of U 
235
 56% [11] or 65% [8,9,12] at different 
industrial reactors. 
Thus, calculations of reactor flux can be one of the 
possible reasons for discrepancy. Taking into 
consideration 0.934 deficiency for an experimental 
antineutrino flux with respect to the calculated one, we 
should discuss not the «bump» in 5 MeV area, but the 
«hole» in 3 MeV area. However, one should take into 
account influence of oscillations with high m14
2  because 
we use 2m interval in analysis.  
 
Fig. 5. Linearity of calibration dependence. 
 
Using such averaging, if ∆m14
2 > 5eV2  then 
spectrum would be suppressed by factor 1 −
0.5 sin2 2θ14 starting from low energies. Lastly, we 
should also consider possibility of systematic errors in 
calibration of energy scale or Monte-Carlo calculations 
of prompt signal spectrum in low energy region. There 
is a problem of precise registration of annihilation 
gamma energy (511 keV) in adjacent sections. Thus, 
energy point 1.5 MeV is the most problematic one. 
 
Fig. 6 Spectrum of prompt signals in the detector for a total 
cycle of measurements summed over all distances (average 
distance — 8.6 meters). The red line shows Monte -Carlo 
simulation with neutrino spectrum for U 
235  [1], as the SM-3 
reactor works on highly enriched uranium.  
 
Fig. 7. a – The ratio of an experimental spectrum of prompt 
signals to the spectrum, expected from MC calculations for 3 
ranges (~2m) with centers 7.3m, 9.3m and 11.1m b – 
polynomial fit of results averaged by distance (red curve) 
4. Analysis of the result 
Therefore, the method of the analysis of 
experimental data should not rely on precise knowledge 
of spectrum. One can carry out model independent 
analysis using equation (2), where numerator is the rate 
of antineutrino events per 105s with correction to 
geometric factor L2 and denominator is its value 
averaged over all distances: 
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Equation (2) is model independent because left part 
includes only experimental data 𝑘 = 1, 2, … 𝐾  for all 
distances in range 6.5-11.7m; 𝑖 = 1, 2, … 9 
corresponding to 500keV energy intervals in range 
1.5MeV to 6.0MeV. The right part is the same ratio 
obtained within oscillation hypothesis. Left part is 
normalized to spectrum averaged over all distances, 
hence oscillation effect is considerably averaged out in 
denominator if oscillations are frequent enough in 
considered distances range.  
Using all 24 positions instead of 3 as we did before 
[7], we increase analysis sensitivity to high values of 
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Δm14
2 . Averaging the results over 3 positions (2 meters 
each) one cannot observe oscillations with period less 
than 2 meters.  
The results of the analysis of experimental data 
using equation (2) with Δ𝜒2method and applying CLs 
method are shown in fig 8a. 
 
Fig. 8. а – Restrictions on parameters of oscillation into 
sterile state with 99.73% CL (pink), area of acceptable with 
99.73% CL values of the parameters (yellow), area of 
acceptable with 95.45% CL values of the parameters 
(green), area of acceptable with 68.30% CL values of the 
parameters (blue).  b – Area around central values in linear 
scale and significantly magnified, c – even further magnified 
central part. 
The area of oscillation parameters colored in pink 
are excluded with CL more than 99.73% (>3σ). 
However, in area Δm14
2 = (7.34 ± 0.1)eV2  and 
sin2 2θ14 = 0.39 ± 0.12 and the oscillation effect is 
observed at CL 99% (3σ), and it is followed by a few 
satellites. Minimal value 𝜒2  occurs at Δm14
2 ≈
7.34eV2. 
The satellites appear due to effect of harmonic 
analysis where in presence of noises along with base 
frequency we also can obtain frequencies equal to 
base frequency multiplied by integers and half-
integers.  
The stability of the results of the analysis can be 
tested. Using obtained experimental data  
(𝑁𝑖,𝑘 ± Δ𝑁𝑖,𝑘) one can perform data simulation using 
randomization with normal distribution around 𝑁𝑖,𝑘 
with dispersion Δ𝑁𝑖,𝑘 . Applying this method, 60 
virtual experiments were simulated with results lying 
within current experimental accuracy. One can carry 
out the analysis described above for virtual 
experiments and average results over all distributions. 
It was observed that exclusion area (pink area in fig. 
8a) coincide with experimental one and oscillation 
effect area is gathered around value ∆m14
2  ≈ 7.3eV2. 
Finally, one can simulate the experimental results 
with same accuracy but in assumption of zero 
antineutrino oscillations. Obtained result reveals that 
amplitude of perturbations in horizontal axes, i.e. 
values of sin2 2θ14 , is significantly reduced. It 
signifies that big perturbations in figure 8a indicate an 
existence of the oscillation effect. Simulated 
experimental data distributions with same accuracy, 
but in assumption of zero oscillation allows us to 
estimate sensitivity of the experiment at CL 95% and 
99%. Obtained estimations can be used to compare 
our results with other experiments.  
 
4.1. Coherent summation 
Since, according to equation (1), oscillation effect 
depends on ratio L/E, it is beneficial to make 
experimental data selection using that parameter. That 
method we call the coherent summation of the 
experimental results with data selection using variable 
L/E and it provides direct observation of antineutrino 
oscillation. 
For this purpose, we used 24 distance points (with 
23.5 cm interval) and 9 energy points (with 0.5MeV 
interval). The selection for left part of equation (2) (of 
total 216 points each 8 points are averaged) is shown 
in fig. 9 with blue triangles. 
Same selection for right part of equation (2) with 
most probable parameters Δm14
2  ≈ 7.34eV2  and 
sin2 2𝜃14 ≈ 0.39 is also shown in fig.9 with red dots. 
Fit with such parameters has goodness of fit 89%, 
while fit with a constant equal to one (assumption of 
no oscillations) has goodness of fit only 31%. It is 
important to notice that attenuation of sinusoidal 
a 
b 
c 
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process for red curve in area L/E > 2.5 can be 
explained by taken energy interval 0.5MeV. 
Considering the smaller interval 0.25MeV we did not 
obtain increasing of oscillation area of blue 
experimental, because of insufficient energy 
resolution of the detector in low energy region. Thus, 
the data obtained in region L/E > 2.5 do not influence 
registration of oscillation process. Using first 19 
points in analysis, we obtained new 𝜒2 and goodness 
of fit which are shown under the curve in fig.9. In fig. 
9 and fig.10 the vertical errors are statistical one, the 
horizontal errors correspond to the interval of 
averaging of data. 
 
Fig.9. Coherent addition of the experimental result with data selection by variable L/E for direct observation of antineutrino 
oscillation. Comparison of left (blue triangles) and right (red dots, with optimal oscillation parameters) parts of equation (2). 
 
                    Fig.10. The most important part of effect of antineutrino oscillation in sterile neutrino in experiment Neutrino-4. 
It should be noticed, that the product of expected 
spectrum (spectrum of 235U in assumption of no 
oscillations) and oscillation factor for each distance 
are integrated over intervals corresponding to energy 
intervals in left hand side (1.5MeV – 2MeV, 2 – 
2.5MeV …). However, as shown in fig. 11, the 
resulting function of L/E is independent on the initial 
expected spectrum, hence with high accuracy one can 
consider that the energy spectrum is cancelled out in 
right hand side in (2). Also, number of energy bins 
and averaging step are chosen in convenient way. 
However, selection of the arbitrary values of the 
parameters would not results in any significant 
difference, as shown in fig.12.  
4.2. Analysis of systematic effects 
To carry out analysis of possible systematic effects 
one should turn off antineutrino flux (reactor) and 
perform the same analysis of obtained data, which 
consist of signals of fast neutron from cosmic rays. 
The result of that analysis is shown in fig.13 and it 
indicates the absence of oscillations in analyzed area.  
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Correlated background (fast neutrons from cosmic 
rays) slightly decreases at farther distances from 
reactor due to inequality of concrete elements of the 
building, which comes out as linear decrease (red line) 
in fig. 13a. It results in green zone at oscillation 
parameters, ∆m14
2 , sin2 2θ14  plane, which has 
absolutely no connection with oscillation effect. The 
deviation of results from linear law, showed in 
fig.13c, cannot be the reason of observation of 
oscillations effect. Thus, no instrumental systematic 
errors were observed. 
 
Fig. 11. Comparison of experimental data with expected 
forms of the dependences in assumption of various initial 
neutrino spectra. Black dots - the spectrum of 235U, blue 
stars - experimental spectrum averaged over all distances, 
red rhombuses - the results of Monte-Carlo simulation of 
neutrino spectrum for full-scale detector 
 
 
Fig. 12. The results of coherent summation with various 
averaging steps of energy spectrum in range 1.5 - 6.5 MeV. 
The distances of detector movements are multiples 
of section size (23.5cm). All movements are 
controlled with laser distance measurer. The 
measurements were carried out at 10 detector 
positions in the way that the same distance from the 
reactor is measured with various detector rows. 
Spectra measured with various rows at same distance 
are averaged afterwards. 
Average distribution of prompt signal counts 
obtained in background measurements during the 
whole period of reactor stop is shown in figure 14 
(top). It was mentioned before, that cosmic 
background of fast neutrons in lab room is 
inhomogeneous due to the building structure. It 
appears as a slope of background dependence on L/E 
in figure 13a, and as the profile of that distribution 
(red line in figure 14 top). Therefore, to estimate how 
the detector inhomogeneity can affect the results, one 
should consider the deviation of counts from that 
profile, as shown in figure 14 (bottom). We should 
remind that first and last rows are not used for 
obtaining the final dependence on L/E and mean value 
of the deviation is ~ 8%. 
To consider how differences in rows efficiencies 
affect the final results, one must take into account that 
averaging of spectra obtained with various rows at the 
same distance. Hence the relative contribution of each 
row must be accounted. In that approach the square 
deviation from the mean value is ~ 2.5%, as shown in 
figure 15. It indicates that the influence of detector 
inhomogeneity on the L/E dependence is insignificant 
and cannot be the origin of oscillation effect. 
 
 
 
Fig.13. Analysis of data obtained with turned off reactor 
carried out to test on possible systematic effects:   
a-data analysis using coherent summation method 
b- analysis of the results on oscillation parameters plane. c- 
dots corresponds to deviation of expected effect from the 
unit, triangles - deviation of background from the linearly 
decreasing trend at fig. 13a. 
a 
b 
c 
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Fig.14. Average distribution of correlated background prompt 
signals in detector over all positions (top). Deviation average 
distribution of prompt signals from profile. Profile was caused 
by inhomogeneity of fast neutrons background in the lab room 
(bottom). 
To provide an additional test one can exclude from 
analysis the measurements made by second and third 
rows at the position closest to the reactor and by 
eighth and ninth rows at the farthest from the reactor 
position, for those are extreme positions and 
corresponding measurements are not averaged with 
any other rows. The result of the test is shown in 
figure 16 where one can see that oscillation effect 
remains, but the statistical accuracy decreases after 
data exclusion and CL reduced to ~2σ. 
 
Fig. 15. Deviation of counts of correlated background of 
each distance from the reactor after averaging over rows 
from the mean value. 
 
 
 
 
 
Fig. 16. a – the result of coherent summation in data 
analysis without first two distances; b – without last two 
distances; c – without first two and last two distances. 
 
The scheme of reactor operation and detector 
movements is shown in figure 17 at the top. The 
measurements of the background (OFF) and 
measurements with reactor in operation mode (ON) are 
carried out within the exposure period at single detector 
position. A reactor cycle is 8-10 days long. Reactor 
stops are 2-5 days long and usually alternates (2-5-2-...). 
The reactor stops at summer for a long period for 
scheduled preventive maintenance. The movement of 
the detector to the next measuring position occurs in the 
middle of reactor operational cycle. The stability of the 
results of measurements is characterized by distributions 
of ON-OFF difference fluctuations normalized on its 
statistical uncertainties, in measurements within one 
period. The distribution is shown in figure 17 at the 
bottom. 
b 
c 
a 
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Fig. 17. Top - scheme of detector operation; bottom - the 
distribution of deviations from average value of 
correlated events rates differences (ON-OFF) normalized 
on its statistical uncertainties. 
That distribution has the form of normal 
distribution, but its width exceeds unit by 7%. This is 
a result of additional dispersion which appears due to 
fluctuations of cosmic background and impossibility 
of simultaneous measurements of the effect and 
background. Since the measurements of the 
background carried out during the annual scheduled 
reactor repair works, when the reactor is stopped for a 
month, are added to total obtained data, then total 
additional dispersion, which is a result of background 
measurements, increases up to 9%. That is considered 
as systematic correction of uncertainties of results of 
measurements and it results in decreasing of 
confidence level of the results shown in fig 8.c. to 
2.8σ. 
5. Conclusions 
The result of presented analysis can be summarized 
in several conclusions. Area of reactor and gallium 
anomaly for ∆m14
2 < 3eV2  and sin2 2𝜃14  is excluded at 
CL more than 99.7% (>3σ). 
However, oscillation effect is observed in area 
∆m14
2  ≈ 7.34eV2 , sin2 2𝜃14 ≈ 0.39 . Taking into 
consideration the instability of cosmic background we 
have to increase the uncertainties of experimental results 
by 9% relatively to statistical uncertainties, hence 
confidence level of observation of oscillation effect 
decrease to 2.8σ. In general, it seems that the effect 
predicted in gallium and reactor experiments is being 
confirmed but at sufficiently large value of ∆m14
2 . 
Moreover, presented mixing parameter sin2 2𝜃14is rather 
big in comparison with existing limits obtained in 
experiments Daya Bay and Bugey-3, which gave an 
upper limit at level 0.2 with 90% C.L. i.e. 0.20±0.12. 
While our result after applying the correction is 
sin2 2𝜃14 = 0.39 ± 0.14.  Therefore, discrepancy 
between the results is 0.19±0.18 i.e. one standard 
deviation. Thus, there is no obvious contradiction. 
However, confidence level is not sufficient. Therefore, 
increasing of experimental accuracy is essential as well 
as additional analysis of possible systematic errors of the 
experiment. 
Obtained results should be compared with other 
results of experiments at research reactors and nuclear 
power plants. Fig.18 illustrates sensitivity of other 
experiments NEOS [12], DANSS [16], STEREO [17] 
and PROSPECT [18] together with Neutrino-4. 
 
 
Fig.18. Comparison of Neutrino-4 results with other 
experiments: top – sensitivity regions of various 
experiments (logarithmic scale), bottom – region of 
oscillation effect in linear scale.  
Experiment Neutrino-4 has some advantages in 
sensitivity to big values of ∆m14
2  owing to a compact 
reactor core, close minimal detector distance from the 
reactor and wide range of detector movements. Next 
highest sensitivity to large values of ∆m14
2  belongs to 
PROSPECT experiment. Currently its sensitivity is 
two times lower than Neutrino-4 sensitivity, but it 
recently has started data collection, so it possibly can 
confirm or refute our result. 
Below we discuss the future prospects of Neutrino-
4 experiment. Increasing of experimental accuracy is 
required. For that reason, the improvement of current 
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setup and creation of new neutrino lab with new 
detector system at SM-3 reactor is planned. 
Firstly, the improvement of current setup requires 
replacing of currently used scintillator with a new 
highly efficient liquid scintillator with capability of 
pulse-shape discrimination, and with an increased 
concentration of gadolinium up to 0.5%. It is expected 
that the accidental coincidence background will be 
reduced by factor of 3 and measurement accuracy will 
be doubled. Moreover, anti-coincidence shielding will 
be increased. The project is planned to be 
implemented with participation of colleagues from 
JINR and NEOS collaboration.  
According to preliminary estimations, in two years 
of collecting data, we expect to obtain statistical 
accuracy at the level of 1-2% by measuring an 
antineutrino flux from the reactor. Thus, the question 
of possible existence of a sterile neutrino with 
parameters of ∆m14
2 ≈ (0.5 ÷ 10)eV2 and 
sin2(2θ14) > 0.05 will be resolved. 
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